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Sa te l l i t e  observa t ions  of sea  surface  temperature   and  chlorophyl l -a  
c o n c e n t r a t i o n   p e r m i t t e d   d e t a i l e d   s t a t i s t i c a l   a n a l y s i s  of s p a t i a l  
v a r i a t i o n s  of t h e s e   t r a c e r   f i e l d s   i n  a broad  range  of  scales.  
Estimated wavenumber s p e c t r a ,  on s c a l e s  from a f e w  t o  hundreds 
k i lometers  - a s   r e p o r t e d  by many au tho r s ,   d i sp l ay  a ra ther   unexpected 
behavior :   they   s t rongly   d i sagree   wi th   p red ic t ions  of  two-dimensional 
eddy  turbulence  theory  (which  requires  the SST spectrum t o   r o l l  of a s  
k " ( - l ) )  and  they  exhibit   geographic  and  seasonal  trends  which  have no 
s imple  explanat ion.  

Our a t t e n t i o n  i s  focused   on   poss ib le   e f fec ts  of b a r o c l i n i c   i n e r t i a - g r a v i t y  
( B I G )  wave motions on t r a c e r   f i e l d s .  We present  experimental   and 
t h e o r e t i c a l   r e s u l t s   i n d i c a t i n g   t h a t   o b s e r v e d   v a r i a t i o n s  are g r e a t l y  
a f f e c t e d  by B I G  waves,  and c l a s s i c a l  eddy  turbulence i s  no t   necessa r i ly  
t h e  main  dynamical f a c t o r  of t r a c e r   d i s p e r s i o n .  Wavenumber spec t ra   o f  
B I G  wave motions are presented  a long  with  observed  spectra  of SST and 
C h l - a   f i e l d s .   T y p i c a l   r a t e s  of spec t r a   ro l l -o f f ,   r ang ing   be tween   kA( - l . 5 )  
and k n ( - 3 ) ,   a g r e e   w i t h   o u r   t h e o r e t i c a l   p r e d i c t i o n s .  The f a c t   t h a t  B I G  
wave motions  have  such a profound  e f fec t   on   f luc tua t ions  of ocean   tacers  
has  important  oceanographic  implications.  


